Quaternary structure and cleavage specificity of a poxvirus holliday junction resolvase.
Recently, poxviruses were found to encode a protein with signature motifs present in the RuvC family of Holliday junction (HJ) resolvases, which have a key role in homologous recombination in bacteria. The vaccinia virus homolog A22 specifically cleaved synthetic HJ DNA in vitro and was required for the in vivo resolution of viral DNA concatemers into unit-length genomes with hairpin telomeres. It was of interest to further characterize a poxvirus resolvase in view of the low sequence similarity with RuvC, the absence of virus-encoded RuvA and RuvB to interact with, and the different functions of the viral and bacterial resolvases. Because purified A22 aggregated severely, studies were carried out with maltose-binding protein fused to A22 as well as to RuvC. Using gel filtration, chemical cross-linking, analytical ultracentrifugation, and light scattering, we demonstrated that A22 and RuvC are homodimers in solution. Furthermore, the dimeric form of the resolvase associated with HJ DNA, presumably facilitating the symmetrical cleavage of such structures. Like RuvC, A22 symmetrically cleaved fixed HJ junctions as well as junctions allowing strand mobility. Unlike RuvC and other members of the family, however, the poxvirus enzyme exhibited little cleavage sequence specificity. Structural and enzymatic similarities of poxvirus, bacterial, and fungal mitochondrial HJ resolvases are consistent with their predicted evolutionary relationship based on sequence analysis. The absence of a homologous resolvase in mammalian cells makes these microbial enzymes excellent potential therapeutic targets.